A single case of ectopic small intestinal gland development was observed in the forestomach of a single female F344 rat from an animal series of over 2,000 male and 2,000 female F344/DuCrj rats used for subchronic and long-term carcinogenicity/toxicity studies. All rats were purchased from Charles River Japan, Inc. (Kanagawa, Japan) and housed in plastic cages on hardwood chip bedding in an environment-controlled room, maintained at 22 & 2 C temperature and 55 f 10% relative humidity with a fluorescent 12-hour light/ 12-hour dark cycle. They were fed CE-2 diet (Clea Japan Inc., Tokyo, Japan) and city water ad libitum.
A single, white nodule, 2 mm in diameter, on the luminal surface of the forestomach was observed in this rat following necropsy at termination of a subchronic oral toxicity study.
Although the animal was given a diet containing the test compound for 13 weeks, no adverse effects related to the treatment were found regarding any of the parameters examined. The lesion was only found during gross observation after fixation, since the stomach, urinary bladder, and lung were routinely infused with 10% neutral buffered formalin before opening. Tissues were embedded in paraffin wax, sectioned, and stained with hematoxylin and eosin. Additional sections from this lesion, normal stomach, and small and large intestines were cut and stained by the alcian blue (pH 2.5), periodic acid-Schiff, mucicarmine, Masson's trichrome, and Grimelius' methods. Histochemical staining of mucin by paradoxical concanavalin A (Con-A), galactose oxidase-Schiff (GOS), and the sialidase-galactose oxidase-Schiff procedure (~ialidase-GOS)~~~ was applied to serial sections through the lesion to investigate whether the glands expressed a gastric or an intestinal phenotype. The mucin histochemical stains chosen allow clear definition of mucous types in gastric surface, mucous neck or pyloric, and small or large intestinal goblet cells. Immunohistochemical staining of S-100 protein was performed using an Elite ABC kit (Vector Laboratories, Burlingame, CA) with a commercially available antibody.
Microscopically, the solitary nodule found in the forestomach mucosa (Fig. 1) was composed of branching small intestinal glands, comprising absorptive columnar cells, goblet cells, Paneth cells (Fig. 2) , and argentaffin cells (Fig. 3) . The goblet cells in this lesion were positive for alcian blue and periodic acid-Schiff. No Brunner's gland or pancreatic tissue was seen. Lymphocytes with a small number of eosinophils were observed in the lamina propria around the ectopic intestinal gland (Figs. 1,2) . Squamous cell epithelium overlying the lesion was mildly hyperplastic. Opening of the ectopic intestinal gland to the lumen (Fig. 4) was evident in some serial sections.
Histochemical evaluation revealed that the mucous of the ectopic lesion was positive for sialidase-GOS ( Fig. 5 ), while it was negative for Con-A and GOS. These results indicated that goblet cells in this lesion contained Class I1 mucin (small intestine t~p e ) .~.~ Immunohistochemically, nerve cells containing s-100 protein could not be demonstrated around the lesion. The histologic and mucin histochemical findings demonstrated that the ectopic intestinal gland might have originated from the germinative epithelium ofthe small intestinal gland. Although enzymatic characteristics1 could not be investigated, the findings described above clearly indicated that the ectopic intestinal gland was not composed of immature or poorly differentiated cells.
Ectopic pancreatic tissue and Brunner's glands in the stomach,' or cardiac glands with intestinal metaplasia and aberrant fundic gastric mucosae in the e s o p h a g u~,~.~ have been observed as incidental findings in human beings. Hitherto, however, ectopic tissues in the forestomach of small rodents have not been To our knowledge, this is the first description of an ectopic small intestinal gland development in a rat.
